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with disposable cartridges for the invagination of endoscopic tul>e. 

Description of invention. 

5 BACKGROUND OF THE INVENTION, 

field of medicine, namely to cctonoscopy and entBn>scopy. but can also be 
used for industrial endoscopes. 



rs agdaSugS^P^ t 4.615.331 ftom OctT. 1986 to tOamann. compiing «, endoscopic 
tube encased in an eversible elastic ihln-vwilled tube wWch functions as a transpbrter-invaginator 
(hereinafter - invaginator) of the endoscopic tube. The invaginator in the device according to this patent is 
set in long layers parallel to the transported tube. One of the drawbacks of this devi(^ is the inconsistent 
unreeong of invaginators layers, which Is caused by their 'sticking together- under air ipressure and 
inevitable getting of air into spaces between them. Untimely evertion of any layer excludes from 
partidpation in intubation process the other layers, kjcated above the everted one. ; 

IS known also the intestinal endoecope under the Inventor's certificate SU 1522466 from OOd(W)CW)0 to 
Matasov with an invaginaiDr set in pleats and placed at the right angle with an er»doscbpic tube 
transported by the Invaginator. This endoscope is used as a basis to the present mvehtion and has been 
20 taken as a closest prior art The endoscope according to the dosest prior art comprises: - a llght;8ource; 
-a Bour« of excessive ptBssure; - an endoscopic tube with an eyepiece, a control block having a 
communication branch-tube and a stop for a sjwfng; - an Invaginator of endoscopic Uibe consisting of an 
uneverted part encased in an everted part at that the uneveited part of invaginator tightly adjoins the 
endosc»pic tube and is placed in pleats perpendicularly Id it From the skle of the uneverted end the 
25 Invaginator is supported by a spring and the area of transition of the uneverted part of the invaginator into 
the everted part is limrted by a tip (in the meaning of the .tip coveO of the endoscofJic tube. Furthermore, 
the endoscope according to the closest prior art comprises: - an external seal of tWe endoscopic tulje to 
which the end of the everted part of the invaginator is fixed; - rings on the uneverted end of. the 
in^ginator - an alr^uct with a cock for feeding woridng pressure into the cavity of the everted part of the 
invaginator - an anal dilator. Endoscopic tube :of the closest prior art comprises Hght and Image 
transmission elements, biopsy channels, channels fbr gas or liquid supply, and. in additton. comprises 
two pairs of close-coiled springs with traction lines which are pair-wise connected -to the distal ring of a 
mechanism fbr bending a distal end of the endoscopic tube and rollers kscated in .the control Wock and 
designed for manual extraction of traction lirtes. 



The first drawback of the endoscope according to thiB ctasest prior art Is unreliable op^^ 
resulting in difffculties with introductkjn of the endoscopic tube into flie external seal (see lines 4Z«3 of the 
SU 1S22468). Tie invaginator is to be everted under the tip. but during invaginatton the distal part of the 
endoscopic tube becomes bared. It can happen because of absence of a gap between the endoscopic tube - 
^ and the uneverted part of the invaglnalor and because of a flabby structure of the latter, vwhich cause the 
invaginator ID adhere to the endoscopic tube under the air pressure. Tube pleais tbnned whle ben^ 
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dfel3» end also prevent free movement of the invaginator along the endoscopic tube. As a resu^ ttie 
spring is unable to displace the invaginator toward the t^p. In addition, the unev^ end ^ 
in^inator. connected with b«> rings, does not en^re suffknent pressurization of the cavity of the 
everted part of the invaginat(^. 

The second drawback of known endoscopes is that It Is not possible to bend its dlsta. ^^"^ 
number of tarns of an endoscopic tube has exceeded certain specific value, lis end is bent by rotation, erf 
two rollers each connected to its pair of traction fines. These traction Unes are enclosed In spnngs. and 
the distal ends of springs are extended by channels in the wan of cardarHdned rings. Ends of tract»n 
lines are soldered to the distal ring of the cardan mechanism lor bending of the distal end of the tu^. 
PuIHng a traction Hne out of a spring deceases gaps between cardan rings and fom,s a small rad,us of a 
turn At that the distal cardan ring pulls the opposite traction line in distal dlrecfion. thereby increasing the 
gaps between rings. Difference of lengms of bSg and smaM halWrcumferences of the tube's turn .s a 
product of and diameter of an endoscopic tube. Japanese authors point out that when loops are 
lbm«d. the distal end of an endoscope is blocked, while btopsy fbnjeps continue to function. Th,s 
difference Is explained by L. Aler formula 



20 



25 



where- "Qi" - manual force extruding the trecBon line: -Q,' - remaining from "Qi" force applied to a distal 
cardan ring or to the cutters of biopsy forceps; "e" - basis of natural logarithm: - traction lir^ rotations 
in radians- T - fndion index between a tradton line and a spring. Under fixed values "Q,* and 'f. value 
•Q,- depends on value "a", notice that for a pair of consecutively joined tracton lines of an endoscope the 
value "a' is twice as large as for one tiacfton line of biopsy Ibnips. 

The third drawback of the prior art Is the problem of its maintenance- For recurrent use. an endoscope 
needs to be washed, disinfacted and sterilized, ttowever. there are reported cases of infeding patients 
With AIDS and other diseases after endoscopy. Preparation of the endoscope according to the ctosest 
prior art fbr woric requires its assembly. There are 10 detachable parts needed to be assembled m the 
endoscope according to the closest prior art. and its assembly takes about half an hour. Ergonomics of 
operating the existing endoscopes also complicates its mastering. TTius. the iefl hand hoWs the conttol 
bkx*. switches on and off its cocks, ratates handles, which bend and fix the distal end of the tube, wh-le 
»» right hand Introduces the tiibe into the intestine. 

„ . It has been proven in practfce, that if endoscope makes more than « toops. then rt is impossible to 
introduce biopsy fbrceps into it and to take a bkiptate. "mis is the fburth drawback of the poor art 

SU»»flMARY OF THE INVENTION. 
■ The ot^ectives of the invention have been: - to increase reliability of invagination of an endoscopic tube; - 
to ereure bending of its distal end In flexuous channels; - to make maintenance of an endoscope more 
comrenient - to perfbm, biopsy in flexuous channels. Irnplementattan of sakl obieetives wfll rnake 
cotonoscopy available to any physician and will make It easier for experienced endoscopists. 
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Th«e Objectives have been achieved by the feet that the constnK^tion of an end^ ^^"""^ " 
ZL of light; - a source of pressure; - biopsy fb«»ps; - an endoecopfc tube wnh the contml blodc and 
b.nch. at that the encloscop. b.be cx,.p.ees .nten..^ e-e.^ for i^ an-n^e 
transn^sslon. a chanr«. gasfllquK,, a biopsy channel t«o pair, of springs ^.th ^on 
5 Lconnectthernechanlsm1brbendingthedista.endoftheendoscopictubew^^ 

' «nes located in the contn,. ^ extan^'y - - ^ '^'^ 

end. an invaginator. a tip. a mobile seal, ah ana. dilator, has been further supptemented wrth: 

• a disposable cartridge for the invagination of an endoscopic tube; 

■ a system of extfactors-lntractois of traction lines; 
10 ■ an essentially changed endoscopic tube; 

• a system of introduction and extraction of biopsy forceps; 

■ an intensifier of traction line of biopsy forceps. 

The safety of Introduction into the intestine and convenience of exploitation of the 
IS is in the frst turn ensured by the disposabte sterile cartridge which consists o. - a shell 
at ftspro^m^ end. v^erein are comprised:apreservative Of the distal;^ 

p,,servath,e is united with a spring stop on its proximal end; a compressed spnng; a -P^'^"^^* 
disla. sea. of the endoscopic tube located, which seal « fastened to an ^^^^ 
.nvaginator a fixator of said compressed spring; an invag.nator in the form of a compact^ hollow flexibte 

20 cZer. wh"^ Has a gap wHh sa« p^^ve and recur^t nan^wlngs of '^^^^^r^ 
Lnir^ Of its inlcma, dimeter, at ^ same «me the eve^ end of me '"-.^ J ^ J ^ 
distal end of the shell; - a proximal seal of the endoscopic tube, which sea. .s jo,r^ed 
ana. dilator with a channe. in its w^l; - a tip of endoscopic tube un^ wrth the d.stal end^ sa^ 
ocBservative which tp has a protective glass, a channel for washing of glass and for inflabng o^ 

25 ^r^^ents Jherme«cio^ng.tt«endosco^.be.Thecompaah^ 

the invaginator is formed of cmpled and tlgmiy comp,^ in ^^"^'^^^^ ^"'^"^"^ 
varifoTpleats of an everslbte thin^led tube, placed at different angles with the longrtudma. «rf the 
rnSc tube. Mcneover. the carU^ge for invagination of the endoscopic ^be ^Mo^ned w«h^ 
me^nism for introduction of said tube, which mechanbm made inj. manner ^^^-^^^ 
30 pistons Which are interconnected by distancers and an elastic tube, and the cavrty t^*^"'"" 
Lmun^ With a source Of gas .pressure though a peda, cocK. at ^^^^J^ 
proximal seal of the endoscopic tube and the dislai piston enctoses a spnng. which returns pistons to their 
home position and through the pedal cock communicates with a source of vacuurri. 

35. -n,e system of extractors^ntractors of traction lines has a pneumohydro^ual drive and creates 
additional force equal to a few g^n« at the distal end of the traction lines. Tie system com^ sources 
of excess pressure and vacuum connected to cavities of etestic tubes, which cavfties conta,r, Oqu^^d 
springs With traction lines, at that said tubes are fixed to said springs with a thread, the^ngs are n^e 
^Tspacings and are finished on some distance from an executing mechanism for '^"-''^ 

40 end at that said traction lines on the distal end are connected with springs, and In tiie conttx,. block ti» 
traction Hnes are attached to manual extractorvHntiactors of traction lines united with etements wh«h 
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ensure synchronous feeding of vacuum into the cavity of manually extracted traction line and feeding of 
excess pressure into the cavity of an introduced traction line. In order to create the additional force the 
distal end of ttie tube and of the traction nne is possible to finish by a cylinder and a piston accordingly, or 
it fs possible to finish the tube by an elastic element for example, a sylphone. and the traction line to 
connect with sylphone's distal end. Manual extractors-intractors of the traction lines could be made in a 
manner of a rod, and the sources of pressure and vacuum - in a manner of a piston and a cylinder, 
positioned on the rod. An element, which ensures synchronous feeding of vacuum into the ca>rtty of the 
extracted traction iine and pressure into the cavity of the Introduced traction line, could be a gear mated 
with cogs of two rods. As each of two gears is coupled only with its pair of tracfcn lines, the bending of 
the tube's end is performed in two stages. The crpsspiece with an operating tever, where the central part 
of the crossi^ece Is movably connected with the body of the control block, and the ends of the crosspiece 
ar© attached to four rods, ensures simultaneous bending of the tube's end in any direction. 

A novel endoscopic tube is supplemented with: - an internal transverse pleats of its external coven - two 
air-ducts, where the targer one has a lateral opening into the cavity of the proximal seal of the caitridge 
for invagination, and the smaller one - into tiie cavity of di^l and proximal presen^atives: - areas for 
hermetic fixation of preservatives' ends; - a proximal prsseivative. In addition, the control block of the 
endoscopic tube could be made in the desktop manner, and the cock, which feeds the working pressure 
Into the everted part of invaginator. oouM be placed in the pedal, 

Pneumo-hydrp-manual system for introduction and extnKtion of biopsy forceps comprises of pnessure 
and vacuum sources, which are connected through a cock to the cavity of a biopsy channel; the entrance 
to which is sealed with a seal of bkspsy forceps, and the dfetal end of said forceps h^ a piston of the 
btopsy channel 

The bkjpsy forceps with a pneumo-hydraulfc intensifier of traction fine comr^ise a ftexible hermetfc tube, 
which is connected with sources of pressure and vacuum, and ttie distal end of the tube and the tractton 
fine finishes with a cylinder and a piston. 



30 
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BRIEF DESCRIPTION OF THE DRAWINGS. 

The graphic materials clarify the essence of Inventon, where on the FIG.1 is represented the endoscope 
with disposable cartridge for invagination, wherein: a - a handle-shaped control btock; b - distal part of 
the endoscope with mounted cartridge; c - longitudinal sectrah of the cartridge; d, e, f - en^ed 
fragments of FIG. 1c, On FIG. 2 is represented the system of exlraction-intraction of traction lines vwm 
pneumo-hydro-manual drive, when the distal end of the endoscope is in direct positton, wherein: a - a 
state of system elements comprised In the control trfock; b - enlarged fragment of RG. 2a; c - distal part 
of the endoscope with "bared" sy^m elenrwnts (vertical anuws show the top-bottom of the endoscope 
tube);, d - enlarged fragment of FIG. 2c- On FIG. 3 fe represented ttie system of extractton-lntractfon of 
tractton lines whCT the end of the endoscope is bent downwards, wherein; a - a state of elements 
comprised in the control btock; b- enlarged fragment of RG. aa; c - distal part of the endoscope tube 
with 'tered" elements (horizontal anows show the driving direction of the traction lines); d, e - enlarged 
fragments of FIG. 3c On FIG. 4 are nspresented: a - a design of new endoscope; b - a crosspiece with a 
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lever bending the distal end of endoscope In any direction; c - a construction of a mechanism for 
introduction of Itie endoscopic tube; d - a system of extraction and intracBon of biopsy fbrceps. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS. 
5 Specification of numerical markings of RGs. 1-4 is given at the end of the description, A novel endoscope 
includes an endoscopic tube 3 with a control bJock 2 and a communication branch. An air-duct 16 and a 
cock 17 positioned on the control block 2 or m a pedal; connect a source of working pressure with an 
opening 21 into the cavity of a seal 13, whk^ cavity communrcates with a cavfty 14 of a shell 22. The 
dtetal part of the sheD 22 is commensurable by length and diameter to the uneveited part of an 
^0 fnv^inator 23. and its proximal part - to a compressed spring 10. The ©vert^ end 12 of the invaginator 
23 is fastened on the shell 22 by a ring 16. The invaginator 23 has nanuwings and wklCTlngs 24. as well 
as a gap 25 with a distal preservative 26. Ends of the distal 26 and a proximal 27 presen/atives as well as 
corresponding places of the tube 3 have areas 28 for interconnectkjn and hemietlzation. A seal 29 on the 
end 7 of the invaginator 23 separates the cavity 14 from the cavity 25, which communicates with the 
i 5 intestinal cavity. A di^ncer 30 prevents defomiation of the seal 29 by the spring 1 0. Ends of compressed 
spring 1 0 are rested on the distancer 30 and a stop 1 1 at the end 28 of the preservative 26, The stop 1 1 . 
in its turn, is posilwned on a projection 31 of the shell 22. The distal end of the preservative 26 finishes by 
a tip 6 with channels 32 for washing of a protective glass 33 and inrflating of intestines, and with an 
element far fixation to the endoscopic tube 3. On the border between narrow and wide parts of the shell 
20 22, there Is an area with an intermediatB diameter, wherein is pressed an etestic ring 34 for fixatton of the 
compressed spring 10. A channel 35 in an anal cfiblor 19 is used for decompression of intestines during 
intubation. In the tube 3, in addition to afbre-enumerated. there are elastic tubes 36, 37 comprising 
springs 38. 39 and traction lines 40, 41. The tubes 36, 37 are connected to the springs 38, 39 with a 
thread 42. Near to a mechanism 43 for bending of the distal end of the tube 3, me ends of the tubes 36, 
37 are closed with plugs 44. whfeh plugs also connect Ihe springs 38, 39 with the traction lines 40. 41. 
Proximal ends of tubes 36. 37 are connected with sources 46 of excess pressure and vacuum, Proximai 
ends of the tracfcn lines 40. 41 are connected with their mam^l extractors-intractors 46, and said 
extractofs-intractors - with an element 47, virtiich ensure synchronous feeding of vacuum into the cavity 
of the extracted traction fine 40 and of pressure into the cavi^ of the introduced traction line 41. The 
30 endoscopic tube 3 has internal pleats 46 of its external cover, an air-duct 49 wtth two openings 50, which 
serve for vacuum ffacation of the preservatives 26, 27 to the tube 3; additionally the tube 3 has a 
removable sleeve gasket 51. Tte control block 2 has a cock 52 of the air-duct 49. The seal 13 is 
hermetically connected to a me<^nism 53 for tntroduction of the endoscopic tube 3. The mechanism 53 
for introduction of the tube 3 is operated by a pedal 54 »d a lever 55 controls th^ bending of tube's end. 
35 A cylinder 56, two pistons 57, distancers 58 and an el^tic tube 59 limit a cavity 60, whfch is COTnected 
with a source of pressure by means d a cock in the pedal 54. A cavity 61 comprises a reftjm spring 62 
and is connected with a source of vacuum by means of a cock in the pedal 54. A seal 64:and a nut 65 are 
mounted on bkspsy forceps 63. while at the distal end of said forceps a piston 66 is posittoned. Seat for 
the seal 64 and the nut 65 is tocated at an entry 67 to the bbpsy channel, which entry as well as a cock 
40 68 are positioned on control block 2. A sylphone 69, which serves as a source of pressure and vacuum in 
a pr^matic intensffier of tractk>n line of btopsy forceps, could be combined with a handle of biopsy 
torcaps 63. 
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Marks made on tfre preservative 27 and the tube 3 serve for their correct connection. After that the 
mechanism 53 is mounted on the tube 3 and the cartridge for invagination is fixed. Pressinig on the cock 
52 wiH ensure the vacuum fixation of the preservatives 26, 27 to the tube 3. After introduction of ttie seal 
13 Into the cylinder 56, endoscope's preparatk>n for virark is completed. 

5 

After the patient has been placed on an OTdoacopic table, the cartridge is oiled and introduced Into the 
rectum and its ampoule is examined as if with a rigid rectoscope. The pressure in the cavity 14 b 
increased by pressing the cock 17 thus firBeing the distancer 30 from coupling with the fixator 34 and the 
shell 22. Thus, the spring 10 is released and it Is possible to proceed with inva^natton of the tube 3. 
10 Everslon of the invaginator 23 and introduction of the tube 3 into the colon occurs under working pressure 
in the cavity 14 at moments when ttie pedal 54 is pressed. In the course of the endoscopy the intestihes 
are to be Inflated, C3as into intestines is constantly supplied through a gas/liquki channel in the tube 3 and 
further through the diannel 32 of the tip 6 tiius preventing ingress of Intestinal contents under the 
protective glass 33. Gas evacuatron from intestines occurs through the channel 35 of the anal dilator 19. 

Bending of the mechanism 43 is reafized by nrwans of the sources 45 of ex oe s^e pressure and vacuum, 
by manual extractors-intractors 46 of traction lines 40, 41 and by means of elements 47 which ensure 
feeding of vacuum into the cavity of the tube 36 which comprises the extracted tractiwi line 40, and 
feeding of excessive pressure in the cavity of the tube 37 which comprises the introduced traction line 41 . 

20 Under the action of vacuum the elastk; tube 36 and the spring 38 are shortened. Conskiering, that their 
distal end is connected with the traction line 40, this shortening relieves manual extraction of this tractton 
line. Under the action of pressure in the tube 37 this tube and the spring 39 elongates towards tt^e 
executing mechanism 43 thus relieving manual intraction of the traction line 41. The tiiread 42 twisted on 
tut>es 36, 37. combines these tut>es with the springs 38, 39.. Thus, vacuum and pressure, which shorten 

25 and elongate the tubes 36, 37 and the springs 38, 39, ensure applkatton of forces fo distal ends of 
traction lines 40 and 41; rranual extraction and intraction of tiie traction lines 40, 41. create synchronous 
efforts on proximal ends of traction Ones. The mechanism 43 of the tube 3 bent downwards by the 
above^entioned method. When the mechanism 43 is bent upwards, aU above enumerated elements are 
moved in opposite directions; the second pair of traction lines, which wortc similarty. implement bending of 

30 the mechanism 43 to the left and to the right In intCTned'iate positk»re the mechanism 43 is bent by 
interchangeable use of both pairs of traction lines. The element 47 made in the shape of a crosspiece 
witii the lever 55. ensures simultaneous bending of the mechanism 43 in any direction. 

As now in the course of colonoscopy the tube 3 repeats all natural ftexures of the cokjn, tube's extubation 
35 miist not be acceterated. The anal dilator 19, through which extubation is to be conducted, reduces to 
minimum unpteasant sensations caused by this process. 

The most practically Important embodiment of tiie invention is a colcmoscope with ttte eTtdoscx>pic tube 3 
wahcut biopsy channel. TTie deposable cartridge ensures an available to all and atraumatic triar^>6ftation 
40 ctf the tube 3 in the colon, preservatives 26. 27 protect the patient from infectior^ seated in the 
^tttoscopic tube 3, and the tube 3 In Its turn - from getting contagious during endoscopy. Ergonomics of 
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operating with such colondscope also makes It available to any physician: during endoscopy a physician 
in sedentary position watches the screen, presses the pedal cock 17 with one foot and the pedal 54 with 
another, with the right hand controls the lever 55, and in case of necessity washes the protective glass 33 
Ijy pressing on the code with the left hand. Such colonoscope is necessary firstly for family doctore, 
5 gastroenterologists and surgeons for the neguiar colon cancer screening. Having selected the 
-suspicious" patjents, out-patient physicians wBI direct them to an in-patient clinic for biopsy taking and 
other thorough examinations. 



10 



15 



20 



25 



30: 



35 



40 



For biopsy taking is used a cartridge with the tip 6, without the glass 33. Having exhausted me posaWBty 
of manual Insertion of the forceps 63. it is necessary by means of the seal 64 and the nut 66 to seal 
hermetically the entry 67 into the biopsy channel and corinect it by means of the cock 68 to the source of 
pressure. Further insertion of the forceps 63 is performed by their manual intracUon and due to liquid or 
gas pressure on the piston 66. virtifle forceps' extracflon is performed by switching the cock 68 tn the 
'^vacuum" position and by manual extractkin of the forceps 63. Due to location of the pressure and 
vacuum soun:e 69 of the traction line tntensifier in the tendle of said forceps, bloptate taking Is 
implemented as previously - approach of rings ensures movement of the tractfon line inwards, while rings^ 
detachment - extraction of the traction lin& 

Specifteation of graphic materials' markings on fig, 1-4 is as follows: 
2 -the control bfock with the communicatron branch-tube; 

3 - the endoscopic tube; 

6 - the tip of the endoscopic tube 3; 

7 ' the uneverted end of the invaginator 23; 
. 1 0 - the compressed spring ; 

1 1 - the stop for the spring 10; 

12 - the everted end of the inv^inator 23; 
13 the proximal seal of the tube 3; 

14 - tile cavity of the everted part 4 of the inva9inator.23; 

15 the air-duct for feeding of working pressure into the cavity 14; 

1 6 - the ring, fixing the end 1 2 of the Invaginator 23; 
17- the cock of the air-duct 15; 

19 -the anal dilator; 

21 - the opening of the air-duct 15 on the tube 3; 

22 - the shell of cartridge for invagination; 

23 - the invaginator formed into a compact flexible cylinder; 

24 ttte nanwings and widenings of the cyRnder of the invaginator 23; 

25 - the gap (cavity) l>etween the cylinder of invaginator 23 and the preservative 26; 

26 - the distal preservative of the tube 3; 

27 - the proximal preservative of the tul>e 3; 

28 - the are® on ttie tube 3 and on the ends of preservatives 26. 27 for their hermetic connection; 
29- the distal seal between the lube 3 and the end 7 of the invaginator 23; 

30 - the distancer between the spring 10 and the invaginator 23, which dfetancer comprises the seal 29; 
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31 - the prpjectfon on the shell 22 for the slop 11; 

32 - the channel in the tip 6; 

33 - the protective glass of the tip 6; 

34 - the elastic ring, fixing the spring 1 0 in compressed state; 
5 35 -the channel in the anal dHator 19; 

36 - the tower elastic tube of extractor-lntractDr of traction lines; 

37 - the upper elastic tube of extractoHntractor of tractk>n lines; 

38 - the tower spring of extractor-intnactor of traction lines; 

39 - the upper spring of extractorHntracbr of traction lines; 

10 40 - the lower tracBon line of extractor-lntractor of tractron lines; 

41 - the upper traction line of extractor-intractor of tractton lines; 

42 - the thread fixing the elastic tubes. 36, 37 toithe springs 38. 39; 

43 - the mechanism for bending of the dtetal end of the tube 3; 

44 - the plug, which closes the tubes 36. 37 and connects the springs 38, 39 with the traction lines 40, 41; 
15 46-thesourcesof pressure and vacuum; 

46 - the manual extractors-intractors of the trac^n lines 40, 41; 

47 - the element for exHactionHntradibn of one: or hwo pairs of the traction lines; 
48 -the pleats of extemal cover of the tube 3; 

49 - the air-dud into cavity of the preservatives 26, 27; 
20 50 - the distal and proximal openings of the air-duct 49 on the tube 3; 

51 - the sleeve gasket; 

52 - the cock of the air-duct 49 on the control block 2; 

53 - the mechanism for insertion of the endoscc^te tube 3; 

54 - the pedal for switching on the mechanism 53; 

25 55 - the lever of the element 47» made in a shape of a crosspiece; 

56 - the cylinder of the mectenism 5i3; 

57 - the pistons of the cyliTKJer 56; 

58 - the distancers between the pistons 57; 

59 - the elastic hibe, attached to the pistons 57; 

30 60 -the hermetic cavity, enctosed by the elastic tube 59 and the pistons 57; 

61 - the hermetic cavity, enclosed by the seal 13 and the distal piston 57; 

62 - the spring, returning the pistons 57 to home position; 

63 - the btopsy forceps; 

64 - the seal of the entry 67 into a biopsy channel; 
35 65:- the nut, fbdng the seal 64; ; 

. 66 - the piston of the biopsy forceps; 

67 - the entry into a biopsy channel: 

68 - the cock, which feeds pressure or vacuum Into a btopsy channel; 
69-mesourceof pressure OTd vacuum oonrected with the cavity 

40 70 -the cutters of the biopsy ftjrcseps 63; 

71 - the distal inten^fier (drive) of the traction; line of the cutters 70. 
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